Interplay between Cernunnos-XLF and nonhomologous end-joining proteins at DNA ends in the cell.
Cernunnos-XLF is the most recently identified core component in the nonhomologous end-joining (NHEJ) pathway for the repair of DNA double strand breaks (DSBs) in mammals. It associates with the XRCC4/ligase IV ligation complex and stimulates its activity in a still unknown manner. NHEJ also requires the DNA-dependent protein kinase that contains a Ku70/Ku80 heterodimer and the DNA-dependent protein kinase catalytic subunit. To understand the interplay between Cernunnos-XLF and the other proteins implicated in the NHEJ process, we have analyzed the interactions of Cernunnos-XLF and NHEJ proteins in cells after treatment with DNA double strand-breaking agents by means of a detergent-based cellular fractionation protocol. We report that Cernunnos-XLF is corecruited with the core NHEJ components on chromatin damaged with DSBs in human cells and is phosphorylated by the DNA-dependent protein kinase catalytic subunit. Our data show a pivotal role for DNA ligase IV in the NHEJ ligation complex assembly and recruitment to DSBs because the association of Cernunnos-XLF with the XRCC4/ligase IV complex relies primarily on the DNA ligase IV component, and an intact XRCC4/ligase IV complex is necessary for Cernunnos-XLF mobilization to damaged chromatin. Conversely, a Cernunnos-XLF defect has no apparent impact on the XRCC4/ligase IV association and recruitment to the DSBs or on the stimulation of the DNA-dependent protein kinase on DNA ends.